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Croton L. is the second largest and most diverse genus in Euphorbiaceae with about 1250 species (Govaerts et al., 2000). In
Brazil there are more than 300 species, of which 68 species occur in Caatinga, a type of deciduous, dry forest vegetation
(Carneiro-Torres et al., 2011). This genus poses many taxonomic problems for its wide ecological and phenotypic plasticity. In
this study the composition of foliar epicuticular alkanes of seven species of Croton were studied: C. adamantinus Müll. Arg.
(Voucher No. 56.066), C. argyrophyllus Kunth (56.067), C. blanchetianus Baill. (61.078), C. glandulosus L. (59.798), C. grewioides
Baill. (56.068), C. heliotropiifolius Kunth (56.063), and C. urticifolius Lam (56.065). Species were collected in the National Park
of Catimbau, Buíque, Pernambuco state, Brazil and vouchers were deposited in the Geraldo Mariz Herbarium (UFP), Botany
Department, Federal University of Pernambuco, Brazil.2. Previous work
Previous phytochemical studies of species of Croton have reported the presence of alkaloids, terpenoids (volatile oil,
diterpenes, pentacyclic triterpenoids and steroids), proanthocyanidins, ﬂavonoids, and other phenolic substances (Salatino
et al., 2007). So far, to our knowledge, no chemical studies concerning the epicuticular n-alkane proﬁle have been carried
out with species of Croton.ax: þ55 81 21267803.
rais de Oliveira).
vier OA license. 
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Undamaged and fully expanded leaves of species of Croton were extracted by two successive washings during 30 s each
with CH2Cl2 (Souza et al., 2010). n-Alkane fractions were separated by means of TLC and analyzed by GC/EIMS (Shimadzu
QP5050A). The alkane peaks were identiﬁed by comparison with authentic samples n-alkane standard solution C21-C40
(Fluka S.A, Costa Rica) and mass spectrometry (NIST05, Standard Reference Database). Brieﬂy, was used a capillary column
DB-5 (30 m, 0.25 mm, 5% phenyl-95% dimethylpolysiloxane), helium at a ﬂow rate of 1 cm3 min1 and split ratio 1:100.
Injector and detector temperatures were 300 C. The temperature of the column moved from 100 C (3 min) to 230 C at
3 C min1 and was maintained at the ﬁnal temperature under isothermal conditions for 20 min. The n-alkane distributions
were analyzed using the UPGMA clustering method and Euclidean taxonomic distances. The cophenetic correlation was
generated (COPH algorithm) to check the goodness of ﬁt between the cluster in the dendrogram and the similarity coefﬁcient
matrix. All phenetic analyses were performed using the NTSYS software, version 2.11X (Rohlf, 2005).4. Chemotaxonomic signiﬁcance
This is the ﬁrst study of the distribution of epicuticular n-alkanes in species of Croton. A total of 13 n-alkanes within the
range 21–35 carbon atoms were identiﬁed (Table 1). Analysis of the n-alkanes divides the species into two clusters. The ﬁrst
cluster included ﬁve species (C. adamantinus, C. argyrophyllus, C. blanchetianus, C. glandulosus, and C. grewioides) with non-
acosane (n-C29) as the major alkane; the second cluster contains only two species (C. heliotropiifolius and C. urticifolius) with
hentriacontane (n-C31) as the predominant alkane (Fig. 1). A high cophenetic correlation coefﬁcient (r ¼ 0.94) between the
similarity datamatrix and the copheneticmatrix was obtained, indicating a good ﬁt between the dendrogram clusters and the
similarity matrices.Table 1
Distribution and abundance of foliar epicuticular n-alkanes of species of Croton (Euphorbiaceae) occurring in the National Park Catimbau, Pernambuco –
Brazil.
Species
n-alkanes (%)
C21 C22 C23 C24 C25 C26 C27 C28 C29 C30 C31 C32 C33 C34 C35
C. adamantinus – – – 3.65 3.04 – 13.40 3.25 38.0 – 25.50 – – – –
C. argyrophyllus – – – – 5.44 – 14.61 – 43.4 – 25.80 – – – –
C. blanchetianus – – 1.53 1.98 2.77 1.71 11.13 1.68 42.6 – 13.68 – – – –
C. glandulosus – – – – 1.97 – 10.00 1.83 40.2 1.75 22.00 – 8.10 – –
C. grewioides – – 1.12 1.45 2.94 2.04 12.90 5.77 43.0 1.70 17.00 1.32 4.43 – –
C. heliotropiifolius 1.29 1.11 1.40 1.47 3.33 1.52 4.26 1.58 23.5 3.39 35.94 1.83 5.99 – –
C. urticifolius 2.67 – – – 3.52 – 5.56 – 21.8 – 24.32 2.52 3.72 – –
–: Not detected.
Fig. 1. Phenogram of UPGMA clustering of Euclidian distance based on quantitative distribution of epicuticular n-alkane of species of Croton (Euphorbiaceae)
occurring in the Catimbau National Park, Pernambuco – Brazil. Cophenetic correlation coefﬁcient (r ¼ 0.94).
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Ahmad et al., 1996; Gnecco et al., 1996) and Ricinus communis L. (Vermeer et al., 2003), but not in species of Croton. There are
only few studies reporting about morphology (Silva et al., 2009, 2010) and cytogenetic (Pôrto, 2007) to studied species in this
research.
Trichome types show great variation within Croton, and have been used to characterize species of this genus (Webster
et al., 1996). The presence of extraﬂoral nectaries on leaves also is frequently used as diagnostic character within Croton
(Caruzo et al., 2011). In our study, the phenogram show some similarity to species with stellate-porrect trichomes and the
highest content of n-C29 (C. glandulosus, C. blanchetianus, and C. grewioides), and of n-C31 (C. heliotropiifolius and C. urtici-
folius). On the other hand, a major chemical similarity (Fig. 1) has also been observed in species with different types of
trichomes, stellate-porrect and fasciculate for C. adamantinus and stellate-lepidote and dentate-lepidote for C. argyrophyllus
(Lucena and Sales, 2006; Silva et al., 2009). Still more problematic and uncertain has been a comparative survey between the
distribution of n-alkane and occurrence of the extraﬂoral nectaries or glandular stipules for this species when analyzed
together.
Our preliminary results suggest that a phenetic analysis should be extended to a larger number of species before
generalizations aremade about the real taxonomic value of n-alkane in the Croton genus. A phylogenetic study of these taxa is
also needed and should better clarify the infrageneric classiﬁcation of Croton.
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